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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Ridgebury Lake Dam: NDI I.D. No. PA-00727

Owner: Barry Hafer

State Located: Pennsylvania (PennDER I.D. No.
8-57)

County Located: Bradford

Stream: Unnamed Tributary to Fall Creek

Inspection Date: 22 April 1980

Inspection Team: GAI Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

Based on a visual inspection, operational history, and
available engineering data, the facility is considered to be
in good condition.

The size classification of the facility is intermediate and
its hazard classification is considered to be high. In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for the facility is the PMF (Probable
Maximum Flood). Results of the hydrologic and hydraulic
analysis indicate the facility will pass and/or store only
about 45 percent of the PMF prior to embankment overtopping.
A breach analysis indicates that failure under less than 1/2
PMF conditions could lead to increased downstream damage and
potential for loss of life. Thus, based on screening criteria
provided in the recommended guidelines, the spillway is
considered to be seriously inadequate and the facility
unsafe, non-emergency.

Calculations also indicate that if the spillway were
constructed in accordance with available design drawings,
the facility could pass and/or store approximately 63 percent
of the PMF. I

It is recommended that the owner immediately:

a. Develop a formal warning system to notify down-
stream inhabitants should hazardous embankment conditions
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RIDGEBURY LAKE DAM -- NDI No. PA 00727

develop. Included in the plan should be provisions for
around-the-clock surveillance of the facility during periods
of unusually heavy precipitation.

b. Construct the spillway in accordance with the
original design under the direction of a registered profes-
sional engineer experienced in the construction of eArth
dams or retain the services of a registered professional
engineer experienced in hydrology and hydraulics to further
assess the adequacy of the emergency spillway and prepare
recommendations for remedial measures deemed necessary to
make the facility hydraulically adequate.

c. Develop formal manuals of operation and main-
tenance to ensure the continued proper care of the facilit-.
Included in these manuals should be provisions for the
regular removal and disposal of accumulated debris from
within the emergency spillway channel immediately below the
roadway culvert and observation of the emergency spillway
sidewalls particularly after discharge.

GAI Consultants, Inc. Approved by:

Bernard M. Mihalin, P.E. JAMES W. PECK
Colonel, Corps of Engineer,

o RGISTi[n[I a

BERNAND M. MIHALCIN

* 203 71* -f

Date %O~OL\ ) Date] / "" "
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

RIDGEBURY LAKE DAM
NDI# PA-00727, PENNDER# 8-57

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized
the Secretary of the Army, through the Corps of Engineers to
initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Ridgebury Lake Dam is an
earth embankment approximately 35 feet high and 535 feet
long excluding spillway and west dike extension. The earth
dike that spans a low area at the right abutment is about
385 feet long. The total crest length of fill across the
valley is about 920 feet. A trapezoidal shaped, emergency
spillway is cut into natural earth through the left abutment
and is completely detached from the embankment. The facility
is also equipped with a drop inlet type service spillway
consisting of a reinforced concrete riser with a 42-inch
diameter inlet and a 36-inch diameter discharge conduit.
Drawdown control is provided by an 18-inch diameter concrete
pipe with inlet at the upstream embankment toe and outlet at
the base of the riser.

b. Location. Ridgebury Lake Dam is located on an
unnamed tribuEtaryto Fall Creek in Ridgebury Township,
Bradford County, Pennsylvania approximately three miles
upstream of Bentley Creek and about two miles east of the
community of Middletown, Pennsylvania. The site is adjacent
to LR 08065, a highway extending from Greenes Landing to
Middletown, and near its junction with Township Road 690.
The dam, reservoir and watershed are contained within the
Bentley Creek, Pennsylvania U.S.G.S. 7.5 minute topographic
quadrangle (see Figure 1, Appendix E). The coordinates of
the dam are N410 56.1' and W76* 39.4'.
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C. Size Classification. Intermediate (35 feet high,

1230 acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).

e. Ownership. Barry Hafer
Box 457-B
R.D. #2
Sayre, Pennsylvania

f. Purpose. Private Recreation.

g. Historical Data. Ridgebury Lake Dam was con-
structed between 1968 and 1973 for Timberstand, Inc., (origi-
nally known as Timberstand Dam No. 3) as the centerpiece of
a planned real estate development. Barry 0. Hafer, who
currently resides within the development, served as presi-
dent of Timberstand, Inc. during construction of the facility.
Mr. Hafer is currently majority owner of Ridgebury Lake
Estates, the successor to Timberstand, Inc. The facility
was designed by Herluf T. Larsen (Consulting Soils and
Foundation Engineer) from Harrisburg, Pennsylvania and
David C. Meyer, P.E., of Sayre, Pennsylvania. Correspon-
dence indicates that construction of the facility was started
by Cummings Excavating, Inc., of Mansfield, Pennsylvania and
was completed by Walcott Construction of Big Flat, New York.
Construction inspection was provided by Herluf T. Larsen
personnel.

1.3 Pertinent Data.

a. Drainage Area (square miles). 2.2

b. Discharge at Drain Site.

Discharge Capacity of Outlet Conduit - Discharge
curves are not available.

Discharge Capacity of Service Spillway at Maximum
Pool = 180 cfs (see Appendix D, Sheet 7).

Discharge Capacity of Emergency Spillway at Maximum
Pool = 1610 cfs (see Appendix D, Sheet 11).

c. Elevation (feet above mean sea level). The follow-
ing elevations were obtained from available drawings and
through field measurements that were based on the elevation
of the service spillway crest at 1485.0 feet (see Appendix D,
Sheet 1).
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Top of Dam 1496.3 (field).
1497.0 (design).

Maximum Design Pool Not known.
Maximum Pool of Record 1489.0 (October,

1975).
Normal Pool 1485.0
Service Spillway Crest 1485.0
Emergency Spillway Crest 1490.3 (field).

1491.0 (design).
Upstream Inlet Invert 1463.0Downstream Outlet Invert 1462.7

Service Spillway Outlet Invert 1461.5
Streambed at Dam Centerline 1459.9
Maximum Tailwater Not known.

d. Reservoir Length (feet).

Top of Dam 5000
Normal Pool 4800

e. Storage (acre-feet).

Top of Dam 1230
Normal Pool 460
Design Surcharge Not known.

f. Reservoir Surface (acres).

Top of Dam 78
Normal Pool 58
Maximum Design Pool Not known.

g. Dam.

Type Homogeneous
earth.

Length 920 feet (includ-
ing adjacent
dike, excluding
spillway).

Height 35 feet (embank-
ment crest to
invert of

service spill-
way outlet).

Top Width 18 feet (field).
17.4 feet
(design).
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Upstream Slope 2H:lV

Downstream Slope 1.7H:lV to
2H:1V (field).
2H:lV (design).

Zoning Homogeneous
-earth (see

Figure 5).

Impervious Core None indicated.

Cutoff Cutoff trench
constructed
along embank-
ment centerline
with IH:lV side
slopes and a
10-foot bottom
width. Cutoff
trench beneath
dike is slightly
larger (see
Figure 5).

Grout Curtain None indicated.

h. Diversion Canal and

Regulating Tunnels. None.

i. Emergency Spillway.

Type Uncontrolled,
trapezoidal
shaped earth
cut channel.

Crest Elevation 1490.3 feet.

Crest Length 67 feet (design).
27 feet (field;
see Appendix D,
Sheet 8).

Crest Breadth 180 feet.

j. Service Spillway.

Type 21-foot high
reinforced
concrete riser
with a 42-inch

4



diameter drop
inlet and a
36-inch dia-
meter discharge
conduit.

Crest Elevation 1485.0 feet.

Upstream Channel Not applicable.

Downstream Channel Rock lined,
trapezoidal
shaped channel
to natural
stream about
150 feet beyond
outlet.

k. Reservoir Drain.

Type 18-inch dia-
meter concrete
pipe encased in
reinforced
concrete with
inlet at up-
stream embank-
ment toe and
outlet at base
of riser.

Length 26 feet.

Closure and Regulating
Facilities Flow through

drain is regu-
lated via
18-inch dia-
meter gate
valve manually
controlled from

atop the riser.

Access The control
mechanism atop
the riser is
accessible by a
footbridge from
the upstream
embankment
slope.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No formal
design reports for the embankment and/or appurtenances are
available. A report dated July 1968 by Herluf T. Larsen of
Harrisburg, Pennsylvania entitled, "Soils and Foundation
Report on Site of Proposed Timberstand Dam No. 3" is con-
tained in PennDER files. Included in this report are pro-
file drawings of foundation conditions as well as a narra-
tive description of the various topographic, geologic and
other pertinent factors noted during the investigation. The
report contains details of the stability analyses performed,
and includes recommendations covering design and construc-
tion of those factors within the project attributable to
soil and/or foundation conditions. Also contained in Penn-
DER files are design drawings, contract specifications, con-
struction photographs, several construction progress reports
and miscellaneous correspondence. Included with this data
are several pages of hydraulic design calculations by the
design engineer, David C. Meyer. A state report prepared
subsequent to the owner's application for a construction
permit, dated September 30, 1968, provides a good brief de-
scription of the design particulars of the project.

b. Design Features.

1. Embankment. The embankment is a homogeneous
earthf ill structure designed with 2H:lV side slopes and a
crest width of 17.4 feet. Field measurements indicate the
downstream slope varies from 2H~lV to l.7H:lV (steeper near
crest) and the crest is 18 feet wide. The dam is extended
by an earth dike to the northwest or right abutment. The
dike extends to the north on an angle of 52 degrees from the
axis of the dam. A cutoff trench is provided by the design
to ensure a relatively impervious zone between the under-
lying till and the embankment. Available drawings indicate
the trench beneath the dam has a 10-foot bottom width with
lH:lV side slopes and is somewhat larger beneath the dike
(see Figure 5). Seepage through the embankment was not
expected to be significant due to the nature of the fill
material utilized. Nevertheless, a gravel filter was placed
beneath the downstream embankment toe to protect the embank-
ment from the effects of heavy springs and an artesian
condition noted in the soils and foundation report.
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2. Appurtenant Structures.

a) Emergency Spillway. The design calls for the
emergency spillway to be a trapezoidal shaped channel exca-
vated in natural ground at the south or left abutment.
Available drawings indicate the bottom width of the channel
at the control section to be 67 feet with 3H:1V side slopes
and an exit channel slope of 10 percent (see Figure 3).
Field measurements indicate the actual dimensions of the
channel vary significantly from the design (see Appendix D,
Sheet 8).

b) Service Spillway. The service spillway
consists of a reinforced concrete riser structure and 36-
inch diameter reinforced concrete outlet conduit. A 42-inch
diameter opening is provided in the riser along with a trash
rack and anti-vortex device (see Figures 5 and 6).

c) Reservoir Drain. The capacity to drawdown
the reservoir is provided by an 18-inch diameter concrete
pipe encased in reinforced concrete with inlet at the up-
stream embankment toe and outlet at the base of the service
spillway riser. Flow through the conduit is regulated by
means of an 18-inch diameter gate valve installed along the
upstream face of the riser and manually operated from atop
the riser (see Figures 5, 6 and 7).

c. Specific Design Data and Criteria.

1. Embankment. Although no formal design reports
by the designer, David C. Meyer, are available, it is apparent
that the embankment design was based largely upon the recom-
mendations contained in the soils and foundation report
prepared by H. T. Larsen. Specific recommendations were
presented concerning the cutoff trench, embankment slopes
(including soils parameters and stability analyses), filter
blanket, outlet pipes, spillway cut, borrow area, and site
stripping.

2. Appurtenant Structures. No design data are
available that pertain to the appurtenant structures of the
facility, other than the soils and foundation information
contained in the report by H. T. Larsen.

3. Hydraulics and Hydrology. Information con-
tained in PennDER files indicates the spillways were designed
to meet the requirements established by the Pennsylvania "C"
Curve. That is, based on a drainage area of 2.07 square
miles, the spillway facilities were designed to have suf-
ficient capacity to discharge a flow of 2550 cfs.
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The design engineer was provided technical assis-
tance on the hydrologic analysis of this project by the
U.S.D.A., Soil Conservation Service. The emergency spillway
elevation was selected to provide sufficient storage between
the service spillway and the emergency spillway crests to
contain the 100-year, 6-hour point rainfall determined by
the SCS methods.

2.2 Construction Records.

PennDER files contain various construction related data
including design drawings, contract specifications, construc-
tion photographs, several construction progress reports and
miscellaneous correspondence. Available data and correspon-
dence indicate that the construction period was lengthy for
various reasons but, in general, compliance to contract
specifications was achieved. Correspondence and photographs
also indicate that a substantial slide developed in the
emergency spillway cut during construction.

2.3 Operational Records.

No records of the present day-to-day operation of this
facility are maintained. Reportedly, the emergency spillway
has never discharged.

2.4 Other Investigations.

Aside from the preliminary design investigation per-
formed by H. T. Larsen in 1968, there are no records of
other formal investigations of the facility.

2.5 Evaluation.

The data available is considered adequate to make a
reasonable Phase I assessment of the facility.

8
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests the dam and its appurtenances are in good condi-
tion.

b. Embankment. Observations made during the visual
inspection indicate the embankment and adjacent dike are in
good condition and appear adequately maintained. No evi-
dence of seepage through the downstream embankment face was
observed, other than discharge through the 4-foot thick toe
drain. The area along the base of the toe to the right of
the outlet conduit is saturated as the result of poorly
drained discharge from the gravel filter. The condition is
not considered significant. No other deficiencies such as
sloughing, erosion, excessive settlement or animal burrows
were observed by the inspection team (see Photographs 1, 4
and 9).

c. Appurtenant Structures.

1. Emergency Spillway. The visual inspection
revealed the emergency spillway is in fair condition. Field
measurements compiled by the inspection team indicate the
channel is inadequately sized and not constructed in accor-
dance with the design drawings. An accumulation of mud and
debris within the channel, that appears to be outwash from a
nearby roadway culvert (see Photograph 10), and surface
sloughing of soils along the left sidewall upstream of the
debris area were observed.

2. Service Spillway. The service spillway is
considered to be in good condition. Minor surface corrosion
was observed on all metal surfaces associated with the
structure (see Photographs 3, 5, 6 and 8).

3. Reservoir Drain. The reservoir drain was
operated in the presence of the inspection team and is
considered to be in good condition. Evidence of minor
surface corrosion was observed on the manual operator and
gate stem (see Photograph 6).

d. Reservoir Area. The general area surrounding the
reservoir is composed of moderate slopes that are primarily
forested with about 25 percent cleared areas. No signs of
slope distress were observed (see Photographs 1, 2, 6 and
9).

9
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e. Downstream Channel. Discharge from Ridgebury Lake
Dam flows through a steep, narrow and heavily forested
valley with steep confining slopes. The first structures
situated near the streambed below the dam are located between
two and three miles downstream at the community of Middle-
town. Within four miles of the embankment, at least 12
homes are situated sufficiently near the stream to possibly
be affected by the floodwaters associated with an embankment
breach. It is estimated that 25 to 50 lives could be lost
and significant damage incurred in this area as the result
of such an event.

3.2 Evaluation.

The overall condition of the facility is considered to
be good. The construction of the emergency spillway is
questionable based upon field measurements. Outwash from a
roadway culvert is also accumulating in the spillway and
should be removed. The sloughing of the left spillway cut
slope should be observed regularly especially after spillway
discharge.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedures.

Ridgebury Lake Dam is essentially a self-regulating
facility. Inflows in excess of the capacity of the service
spillway are stored and/or discharged through the emergency
spillway. The reservoir drain was observed by the inspec-
tion team to be fully operational; however, under normal
operating conditions, the valve is closed. No formal opera-
tions manual is available.

4.2 Maintenance of Dam.

The facility is maintained on an unscheduled basis as
needed. No formal maintenance manual outlining maintenance
procedures is available.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system is in effect.

4.5 Evaluation.

No formal operations or maintenance manuals are avai-
lable, but, are recommended to ensure the continued proper
care and maintenance of the facility. Included in these
manuals should be a formal warning system to notify down-
stream residents should hazardous conditions develop. The
plan should include provisions for around-the-clock surveil-
lance of the facility during periods of unusually heavy
precipitation.

I
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SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

Information contained in PennDER files indicates the
spillways were designed to meet the requirements established
by the Pennsylvania "C" Curve. That is, based on a drainage
area of 2.07 square miles, the spillway facilities were
designed to have sufficient capacity to discharge a flow of
2550 cfs.

The design engineer was provided technical assistance
on the hydrologic analysis of this project by the U.S.D.A.,
Soil Conservation Service.

5.2 Experience Data.

No data pertaining to emergency spillway performance is
available as it is reported that the emergency spillway has
never discharged. The owner stated that the largest flood
he could recall at this facility occurred in October 1975
when the reservoir rose about 1-foot above normal pool. The
general appearance of the facility indicates adequate past
performance of the service spillway.

5.3 Visual Observations.

Field measurements compiled by the inspection team
indicate the channel is inadequately sized and not con-
structed in accordance with design drawings. An accumu-
lation of debris from a highway culvert partially obstructs
the spillway channel and there is surface sloughing evident
along the left sidewall upstream of the dam centerline.

5.4 Method of Analysis.

The facility has been analyzed in accordance with
procedures and guidelines established by the U.S. Army,
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-l program
developed by the U.S. Army, Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capabili-
ties of the program are briefly outlined in the preface
contained in Appendix D.

12
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5.5 Summary of Analysis

a. Spillwa( Design Flood (SDF). In accordance with
procedures and guidelines contained in the National Guide-
lines for Safety Inspection of Dams for Phase I Investi-
gations, the Spillway Design Flood (SDF) for Ridgebury Lake
Dam is the Probable Maximum Flood (PMF). This classification
is based on the relative size of the dam (intermediate) and
the potential hazard of dam failure to downstream develop-
ments (high).

b. Results of Analysis. Ridgebury Lake Dam was
evaluated under near normal operating conditions. That is,
the reservoir was assumed to initially be at its normal pool
or service spillway elevation of 1485.0 feet, and the low
level blowoff line was assumed to be closed. However, the
usually functioning service spillway, which consists of a
42-inch diameter vertical concrete shaft and a 36-inch
diameter concrete outlet pipe, was assumed to be non-func-
tional, for the purpose of analysis, due to the possibility
of at least partial clogging during large floods. The unob-
structed emergency spillway is a trapezoidal shaped, vege-
tated, earth cut chute channel, with discharges dictated by
critical depth at the control section. All necessary down-
stream channel routing was done under the assumption that
the routing streams were dry prior to the inflow of the dam
outflows. In addition, the small 5-acre upstream impound-
ment located in the northeastern corner of the Ridgebury
Lake drainage basin (Appendix E, Figure 1) was ignored in
the analysis since its impact on Ridgebury Lake Dam was not
expected to be significant. All pertinent engineering
calculations relative to the evaluation of this facility are
provided in Appendix D.

Overtopping analysis (using the Modified HEC-I Computer
Program) indicated that the discharge/storage capacity of
Ridgebury Lake Dam can accommodate only about 45 percent of
the PMF (SDF) prior to the overtopping of the embankment
(Appendix D, Summary Input/Output Sheets, Sheet J). The low
top of dam was inundated by depths of water of 0.5 and 2.1
feet under the 1/2 PMF and PMF events, respectively (Summary
Input/Output Sheets, Sheet J). Therefore, since the SDF for
this facility is the PMF, Ridgebury Lake Dam has a high
potential for overtopping, and thus, for breaching under
floods of less than SDF magnitude.

Since Ridgebury Lake Dam cannot safely accommodate a
flood of at least 1/2 PMF magnitude, the possibility of
embankment failure under floods of 1/2 PMF intensity or less
was investigated (in accordance with Corps directive ETL-
1110-2-234). Several feasible alternatives were analyzed

13



since it is difficult, if not impossible, to determine
exactly how or if a specific dam will fail. The major
concern of the breaching evaluations is with the impact of
the various breach discharges on increasing downstream water
surface elevations above those to be expected if breaching
did not occur.

The Modified HEC-I Computer Program was used to conduct
the breaching analysis with the assumption that the breaching
of an earth dam would begin once its reservoir's water level
reached the low top of dam elevation.

Two sets of breach geometry were evaluated for Ridgebury
Lake Dam for each of two failure times (Appendix D, Sheet 20).
The two breach sections chosen were considered to be the
minimum and maximum probable failure sections. The two
failure times (total time for each breach section to reach
its final dimensions), under which the two breach sections
were investigated were assumed to be a rapid time (0.5
hour), and a prolonged time (4.0 hours), so that a range of
this most sensitive variable might be examined. In addition, V
an average set of breach conditions was analyzed, with a
failure time of 2.0 hours. t

The peak breach outflows (resulting from a 0.46 PMF
overtopping) ranged from about 4420 cfs for the minimum
section - maximum fail time scheme to about 46,370 cfs for
the maximum section - minimum fail time scheme (Appendix D,
Sheet 22). The peak outflow from the average breach scheme
was about 12,620 cfs, compared to the non-breach 0.46 PMF
peak outflow of about 1690 cfs (Summary Input/Output Sheets,
Sheets R and J). At Section 4 (see Figure 1), located about V
11,460 feet downstream from the dam, the maximum water sur-
face elevation resulting from the average breach scheme was
about 11.7 feet above the 0.46 PMF non-breach peak elevation,
and above the damage level of the nearby residence. At Sec-
tions 6, 8, and 9 (see Figure 1), located approximately
14,000 to 20,000 feet downstream from the dam, the peak
water levels resulting from the average breach scheme were
about 7.4 feet, 8.3 feet, and 7.1 feet, respectively, above
those levels resulting from non-breach conditions. At each
of these sections, the water surface elevation corresponding
to the peak breach outflow was above the damage level of the
nearby residences (see Appendix D, Sheets 23, 24).

The consequences of dam failure can be better envisioned
if not only the increase in the height of the floodwave is
considered, but, also the great increase in the momentum of
the larger and probably swifter moving volume of water.
Therefore, the failure of Ridgebury Lake Dam is quite pos-
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sible, and will most probably lead to increased property
damage and possibly to increased loss of life in the down-
stream community.

5.6 Spillway Adequacy.

As presented previously, under existing conditions,
Ridgebury Lake Dam can accommodate only about 45 percent of
the PMF (SDF) prior to embankment overtopping. If the
emergency spillway had been constructed as originally designed,
the facility would have been able to accommodate approximately
63 percent of the PMF. Nevertheless, should a 0.46 PMF or
larger event occur (under existing conditions) the dam would
be overtopped and could possibly fail, endangering residences
downstream and increasing the potential for loss of life in
the downstream community. Therefore, the spillway is con-
sidered to be seriously inadequate.

ih

II
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Visual observations indicate the
embankment is in good condition. Saturation observed along
the downstream embankment toe is the apparent result of poor
drainage and is not considered to be significant at present.
No other deficiencies were noted.

b. Appurtenant Structures.

1. Emergency Spillway. The emergency spillway
is in fair condition. Debris accumulating within the spill-
way channel should be removed regularly and sloughing of the
left sidewall upstream of the dam centerline should be
observed periodically and after all spillway discharges. It
was also noted that the spillway is inadequately sized
relative to available design drawings.

2. Service Spillway. The service spillway was
observed to be in good condition and fully functional.
Minor surficial corrosion is characteristic of all metal
associated with the structure, but, is not considered signi-
ficant at this time.

3. Reservoir Drain. The reservoir drain was
operated in the presence of the inspection team and observed
to be fully functional and in good condition.

6.2 Design and Construction Techniques.

No formal design reports are available. Design infor-
mation contained in PennDER files suggests, however, that
the facility was designed in accordance with modern accepted
engineering practice.

Available construction records indicate that the con-
struction period of the facility was lengthy and beset with
various problems. The good condition of the embankment,
adjoining dike and service spillway suggests that adequate
construction control was provided for the main part of the
facility. In contrast, the dimensions of the inadequately
sized emergency spillway suggest that it was not constructed
as designed.

16
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6.3 Past Performance.

No formal records of the day-to-day operation of the
facility are maintained. The facility has reportedly func-
tioned without any significant problems since its completion
in 1973. It was noted that the emergency spillway has never
discharged.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and may be
subject to minor earthquake induced dynamic forces. As the
facility appears well constructed and sufficiently stable,
it is believed that it can withstand the expected dynamic
forces; however, no calculations and/or investigations were
performed to confirm this belief.

17.
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SECTION 7

ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. Based on a visual assessment and avail- F
able engineering data, the facility is considered to be in
good condition.

The size classification of the facility is intermediate
and its hazard classification is considered to be high. In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for the facility is the PMF (Probable
Maximum Flood). Results of the hydrologic and hydraulic
analysis indicate the facility will pass and/or store only
45 percent of the PMF prior to embankment overtopping. A
breach analysis indicates that failure under less than 1/2
PMF conditions could lead to increased downstream damage and
potential for loss of life. Thus, based on screening criteria
provided in the recommended guidelines, the spillway is
considered to be seriously inadequate and the facility
unsafe, non-emergency.

Calculations also indicate that if the spillway were
constructed in accordance to available design drawings, the
facility could pass and/or store approximately 63 percent
the PMF.

b. Adequacy of Information. The available data is
considered sufficient to make a reasonable Phase I assess-
ment of the facility.

c. Urgency. The recommendations listed below should
be implemented immediately.

d. Necessity for Additional Investigations. Addi-
tional investigations are considered necessary to further
assess the spillway adequacy unless remedial measures are
taken to reconstruct the spillway to its design configuration.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner immediately:

a. Develop a formal warning system to notify down-
stream inhabitants should hazardous embankment conditions
develop. Included in the plan should be provisions for
around-the-clock surveillance of the facility during periods
of unusually heavy precipitation.

18



b. Construct the spillway in accordance with the
original design under the direction of a registered profes-
sional engineer experienced in the construction of earth
dams or retain the services of a registered professional
engineer experienced in hydrology and hydraulics to further
assess the adequacy of the emergency spillway and prepare
recommendations for remedial measures deemed necessary to
make the facility hydraulically adequate.

c. Develop formal manuals of operation and main-
tenance to ensure the continued proper care of the facility.
Included in these manuals should be provisions for the
regular removal and disposal of accumulated debris from
within the emergency spillway channel immediately below the
roadway culvert and observation of the emergency spillway
sidewalls particularly after discharge.

II
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APPENDIX A

VISUAL INSPECTION CHECKLIST AND FIELD SKETCHES
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ENGINEERING DATA CHECK~LIST
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GAI CONSULTANTS, INC.

CHECK LIST NDI ID # PA-00727
HYDROLOGIC AND HYDRAULIC PENNDER ID # 57_

ENGINEERING DATA

SIZE OF DRAINAGE AREA: 2.2 square miles.

ELEVATION TOP NORMAL POOL: 1485.Q STORAGE CAPACITY: 460 acre-feet.

ELEVATION TOP FLOOD CONTROL POOL: - STORAGE CAPACITY: -

ELEVATION MAXIMUM DESIGN POOL: - STORAGE CAPACITY: -

ELEVATION TOP DAM: 1496.3 STORAGE CAPACITY: 1230 acre-feet.

SPILLWAY DATA

CREST ELEVATION: Service - 1485.0 feet; Emergency - 1490.3 feet.

TYPE: Service - drop inlet; Emergency - trapezoidal, earth channel.

CREST LENGTH: Service - N/A: mergpncy - 27 f,:,-

CHANNEL LENGTH: Service - N/A; Emergency = 480 feet.

SPILLOVER LOCATION: Service - embankment center; Emergency - left abutment.

NUMBER AND TYPE OF GATES: None.

OUTLET WORKS

TYPE: 18-inch diameter concrete pipe encased in concrete.

LOCATION: rTpqi-vrm zmhmwn+- fn t4 n hA-a n- -ei

ENTRANCE INVERTS: 1463.0 feet.

EXITINVERTS: 1462.7 feet.

EMERGENCY DRAWDOWN FACILITIES: 18-inch diameter gate valve operated from
atop riser.

HYDROMETEOROLOGICAL 
GAGES

TYPE: None.

LOCATION: -

RECORDS:

MAXIMUM NON-DAMAGING DISCHARGE: Emergency spillway has never
discharged.
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PREFACE

The modified HEC-1 program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of
the overtopping potential of the dam; and 2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failure7 of the dam. Briefly,
the computational procedures typicazLy used in the dam over-
topping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

c. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), and time(s) of the peak
discharge(s), and the maximum stage(s) of each routed hydro-
graph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as shown below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

c. Development of a failure hydrograph(s) based on
specified breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak and maximum water surface
elevations of failure hydrographs for each location.

D-l
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Geology.

Ridgebury Lake Darm is located in Ridgebury Township,
Bradford County, Pennsylvania, within the Low Plateaus
section of the Appalachian Plateaus Physiographic Province.
of northeastern Pennsylvania. In this area, the Low Plateaus
section is characterized by flat lying sedimentary rock
strata of upper Devonian age, which is maturely disected,
glaciated and of moderate relief. Overlying this strata is
a variable thickness of glacial drift deposited during the
Illinioan and Wisconsian Glacial Epochs. The general direc-
tion of ice movement in this area, was about $30

0 W.

From the "Soils and Foundation Report on Site of PrD-
posed Timberstand Dam No. 3," information from 22 test pits
and four borings indicate that "in general, the till sheet
which underlies the area consists of a very dense mixture of
gravel, sand and silt with an average of less than 10 per.2ert
clay. The till sheet materials classify as sandy silt to
sandy clay with area of lean clay interbedded."

The sedimentary rock sequence underlying the glacial
material in the area of the dam and reservoir are members of
the Susquehanna Group of Upper Devonian age. These rocks
are characterized by "red to brownish shales and sandstones;
includes gray and greenish sandstone tongues."

1. Larsen, H. T., Soils and Foundation Report on Site of
Proposed Timberstand Dam No. 3 Ridgebury Township,
Bradford County, Pennsylvania, 1968.

2. Lohman, S. W., Groundwater in Northeastern Pennsylvania,
Pennsylvania Geological Survey, Fourth Series, Bulletin
W4, 1937.

F-1



* - '--v-ail - -a 'iti
,It CcIe j ~e~ \ ~ ~i~-

Millet Q Ds andn A .-

ey-' y 7 F,
a IDanoI

7
n i

C~eyModd own ~a AnaMuI g i

Pod RD EUYLAKE DAM T

~ WA 1 matio
lP 0enA iry. tn

Z ] Catsil Formation

C'ifly -e4 1,- beaan-ajh th-/. ,ad tad.
alan. in oae rai ad -r ,,nl aIn.

Ataaa ~iiiai* -md AIk Mcnivntnia.
I1laaeiu/da.. 5Lh nf, end fltwir Riaca

Susquehanna Group
[arin IWIIs barbed line is "Chemun-Catskii1" con-

L..........Janl nndnaaaa. eiaaei~in ~eaiin Ae/,tact of Second Pennsylvania Survey
.4~a B.40aie el. nlaaaa lee. County reports; barbs on "Chemunq" side

Itea,//e Il .4el ana l l a Raa aea I k; of line.

Note:
The bedrock surface is covered with Pleistocene age Wisconsin
and Illinoian till composed of sands, gravels and silty clays
of variable thicknesses.

Scale GEOLOGY MAP

0 2 4 6 8 10OMILES
REFERtENCE:

GEOLOGIC MAP OF PENNtSYLVANIA PREPARED W
BY COMMONWEALTH OF PENNA. DEPT. OF I:NTERNALAFFAIRS, DATED 196O. CAEI 'CO S L ANTS, INC.


